SHH and FGF8 play distinct roles during development of noradrenergic neurons in the locus coeruleus of the zebrafish.
Several signaling pathways have been implicated in the development of dopaminergic and serotonergic neurons. Here, we analyzed the formation of noradrenergic (NAergic) cells in the locus coeruleus (LC) of zebrafish. In the sonic hedgehog (shh) mutant, cells positive for tyrosine hydroxylase, a marker for putative NAergic cells in the LC were reduced. Similarly, the inhibition of translation of all hh genes and the perturbation of Shh signaling by forskolin resulted in a decrease in the number of cells. Conversely, when SHH was overexpressed, an increase in number was observed. Thus, Shh is involved in maintaining the appropriate number of cells in the LC. While elevated levels of bone morphogenetic protein 4 (BMP4) did not attenuate tyrosine hydroxylase-positive cells, exogenous fibroblast growth factor 8 (FGF8) rescued NAergic neurons in the acerebellar (ace) mutant, providing direct in vivo evidence that Fgf8 is required for the induction of NAergic neurons in the LC.